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1
INJECTION DEVICEL

FIELD OF THE INVENTION

This invention relates to an 1njection device and a syringe
provided with such a device.

A preferred application 1s 1n the medical devices and
accessories mndustry.

TECHNOLOGICAL BACKGROUND

In the medical field, devices are known to enable 1njec-
tions to be carried out using a needle, this term being
understood here as any pointed device enabling a fluid to
pass therein towards the human or animal body in particular.
In particular, such a device 1n the form of a syringe com-
prising a body and a piston that can slide in the body 1s
known from document WO 2004/014470 A1l. In addition, to
carry out the injection, the syringe includes an injection
device attached to the head of the syringe body and provided
with a needle. Such a device 1s illustrated in FIGS. 1 to 3.
The device attached to the head of the syringe body com-
prises a part enabling 1t to be mounted on said body, as a
mechanical interface and a part which the needle 1s
assembled on, forming the sheath receiving this needle. The
sheath and the interface are in mutual contact. Nevertheless,
according to this anteriority, the needle 1s retractable into the
syringe body once the injection operations are completed.
This provision provides greater satety of use for the medical

device. To achieve this retraction, the sheath carrying the
needle 1s disconnected from the interface as shown in FIG.
2. The fact that the sheath and interface must move from a
position where they are secured together and sealed to a
position where they are disconnected raises sealing issues
that are generally solved by separately applied O-rings.

The sealing techniques used 1n this way seriously increase
the complexity of the assembly of the devices and their
COsts.

A retractable syringe 1s also known from document WO
Al 2013/067588, 1n which FIG. 10 shows a mechanical
retention of a sheath secured to the needle with a base part;
the base part has a protrusion that fits into a recess in the
sheath; this contact of a protrusion in a recess 1s not very
cllective 1n terms of sealing.

The present invention makes it possible to solve all or at
least some of the drawbacks of the current techniques.

SUMMARY OF THE INVENTION

An aspect of the invention relates to an injection device,
comprising an interface for mounting on a syringe body,
with the mterface comprising an internal passage delimited
by an mner wall, a needle and a sheath for receiving the
needle, with said sheath comprising an outer wall provided
with a contact portion of said sheath against an attachment
portion of the inner wall of the intertace

Advantageously, the contact portion includes a first bead
and the attachment portion includes a second bead, with the
first and second beads each forming a ring protruding
respectively on the contact portion and the attachment
portion, with the first bead being 1n contact with the second
bead.

The 1vention also relates to a syringe with a body, a
piston capable of sliding in the body, and a device as
described above.

According to one aspect, a third bead 1s present so that one
of the beads 1s framed by two beads. There 1s therefore a
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lateral contact on either side of a bead; this assembly 1s more
cilicient to stop the translation of the sheath relative to the
interface; and 1t 1s less hyperstatic than those existing
because two contacts with a reduced surface area around the
central bead are provided. The contact between two beads
can be along a line so that sizing or adjustment problems are
reduced. This solution 1s much more efficient than those
known 1n which a bead 1s 1nserted 1nto a recess.

BRIEF DESCRIPTION OF THE FIGURES

Other characteristics, aims and advantages of the present
invention will appear upon reading the following detailed
description and referring to the appended drawings given as
non-limiting examples and wherein:

FIG. 1 shows an overview of a syringe according to the
state of the art described in document WO 2004/014470 A1l;

FIG. 2 1s a view of this state of the art, showing a retracted
position of the needle;

FIG. 3 1s a detailed view of this state of the art showing
the cooperation between the interface and the sheath of the
device mounted on the top of the syringe; and

FIG. 4 1s a sectional view of one embodiment of the
invention.

DETAILED DESCRIPTION

Prior to going into details relating to the preferred
embodiments of the invention while referring more particu-
larly to the drawings, other optional characteristics of the
invention which may be implemented 1n any combination or
alternately, are mentioned hereafter:

one of the contact portion or the attachment portion has a

third bead 18;
the third bead 18 and the other bead of the one of the
contact portion or the attachment portion which

includes the third bead 18, frame the bead of the other

one of the contact portion and the attachment portion;

the bead of the other one of the contact portion and the
attachment portion 1s 1n contact with both the third bead
18 and the other bead of the other one of the contact
portion and the attachment portion which includes the
third bead 18;

the contact portion comprises only the first bead 16, and
the attachment portion comprises the second bead 17

and the third bead 18:

the contact portion 1s cylindrical around the first bead 16;

the attachment portion 1s cylindrical around the second
bead 17;

at least one of the beads has an arc-shaped longitudinal
section;

the sheath 8 comprises an inner channel 13 i1ncluding a
seat 10 so configured as to accommodate a proximal
end of the needle 19, with said channel 13 having a
section extending beyond the end of the contact portion
opposite the seat 10, with said section having a trans-
verse opening 14;

the sheath 8 1s mounted sliding relative to the interface 3,
with the beads forming stops against sliding; and

the device comprises no O-ring between the sheath 8 and
the interface 3.

For the proper understanding of the invention, the fol-
lowing definitions shall apply:

longitudinal direction 15: the long dimension of the
syringe and/or ijection device; generally speaking, the
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body of the syringe and possibly any other part of the
invention may have symmetry around the longitudinal
direction;

transverse and lateral mean a direction perpendicular to

the longitudinal direction 15; and

needle means any pointed device used to perform an

injection function, 1 particular the imjection of fluid
into the human or animal body.

The state of the art device shown in FIG. 1 typically
comprises a syringe body 1 here essentially cylindrical 1n
shape and having a proximal end with a mouthpiece for
receiving a piston 6 and an opposite distal end for receiving,
an 1njection device with a needle. At 1ts distal end, the body
1 has a narrowed section head produced by a shoulder 5.
Advantageously, the 1injection device 1s provided with a cap
during storage. This provides protection to the needle 19.

FI1G. 2 shows the needle 19 retraction function. To achieve
this, the piston 6 has, at its distal end, a device enabling 1t
to cooperate with a portion of the injection device which the
needle 19 1s mounted on. Thus, when the piston 6 1s
sufliciently deep into the body 1, it 1s docked to the part
secured to the needle 19 and a subsequent sliding action of
the piston 6 tending to pull 1t out of the body 1 enables the
needle 19 to be retracted from 1nside the body 1 as shown in
FI1G. 2. As shown 1n FIG. 2, a reduced cross-section of the
piston 6 may provide a breakable area so as to break the
piston and avoid excessive dimensions in this position. It 1s
casy to understand that the needle 19 i1s thus protected,
which offers greater satety than the most conventional
SYringes.

FIG. 3 1s a detailed drawing 1llustrating, according to the
state of the art, a possible mounting of the needle. In this
figure, an mtertace 3 1s mounted at the head of the body 1
and cooperates with a sheath 8 provided with an 1nner
channel for receiving the needle 19. At its end opposite the
receiving area of the needle 19, the sheath 8 has means for
securing with the distal end of the piston 6. The contact
between the interface 3 and the sheath 8 1s provided without
any particular provision as regards sealing, which may lead
to leaks or the need for an additional seal.

As a counterpoint to what 1s shown 1 FIGS. 1 to 3, FIG.
4 presents a non-exhaustive embodiment of the invention.

The interface 3 has an internal passage delimited by an
inner wall 11. A proximal portion of this passage can be used
to mount the device of the mvention on the head 4 of a
syringe. In the case 1llustrated, the head 4 also has a double
wall for cooperating with the iterface 3. The internal
passage of the iterface 3 also receives the sheath 8, which
extends in the longitudinal direction 15. Advantageously, a
channel 13 inside the sheath 8 enables the fluid to tlow
therethrough 1n order to supply the needle 19 arranged at an
upper portion as a seat 10 of the sheath 8. At this seat 10, a
cylinder-to-cylinder branch 1s advantageously formed with
the proximal end of the needle 19. Between these two ends,
the sheath 8 1s secured to the intertace 3. More precisely, a
contact portion of the outer wall 12 of the sheath 8 coop-
erates with an attachment portion of the mner wall 11 of the
interface 3. This cooperation 1s advantageously removable
s0 as to enable a retracted configuration of the device as
shown 1n the example of FIG. 2. Thus, the securing of the
sheath 8 1n the interface 3 can be so configured as to be
overcome by a suflicient force, especially from a user during
a phase of action on the piston, driving the sheath 8 once 1t
1s docked at the end of piston 6.

To obtain this assembly, beads 16, 17, 18 are formed,
according to the invention, on the contact portion and the
attachment portion of the sheath 8 and the interface 3. An
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example of the forming of such beads is illustrated in FIG.
4. Beads mean a part protruding relative to the rest of the
peripheral surface of the portion under consideration, with
such portion extending as a ring forming a continuous belt
at a certain level i the longitudinal direction 15. For
example, the bead may have an arc-shaped section as in the
case shown i FIG. 4.

At a mimmimum, two beads are each formed on one of the
sheath 8 and the interface 3. Thus, FIG. 4 shows a first bead
16 on the outer wall of the sheath 8 and a second bead 17 on
the mner wall of the interface 8. The beads 16, 17 are so
configured as to press against each other 1n order to produce
a cooperation surface enabling an optimized sealing. In
addition, the combination of these beads makes 1t possible to
form a stop opposing, at least without the exercise of an
external tensile force, the relative sliding of the two parts. In
the case shown, a third bead 18 1s made, here on the interface
3. Advantageously, the bead 16 1s framed by the second and
the third beads 17, 18. The bead 16 1s preferably in simul-
taneous contact with the other two beads. It should be
understood that this arrangement precisely immobilizes the
sheath 8 and ensures a double contact that prevents leaks.

Advantageously, the rest of the contact portion and the
attachment portion of the sheath 8 and the interface 3 1s not
protruding around the beads 16, 17, 18. Thus, the stop and
seal function 1s concentrated on these beads.

According to a possible embodiment 1llustrated in FIG. 4,
the sheath 8 has, 1n the area of securing with the interface 3
(including the beads), a cylindrical outer wall (it can also
be tapered) which the bead(s) carried by the sheath 8
protrude(s) on. Similarly, the inner wall of the iterface 3 has
a cylindrical shape (it can also be tapered) in the area of
securing to the mterface 3, which the bead(s) carried by the
interface 3 protrude(s) on.

Cooperation 1s thus preferably centred on areas having
circular cross-sections and the beads are projections pro-
truding from a base surface having a circular cross-section.
The beads then cooperate 1n small contact areas, mainly
circular lines. There may be no further contact between the
sheath and the interface in the area where the beads are
present, or even no further contact stopping the translation
between the sheath and the interface along their length.

It 1s desirable for the beads to be so configured that they
only come 1nto contact with each other, and not with other
parts of the sheath and the interface.

Generally speaking, the beads are all protruding relative
to the portion of the sheath or the interface that carries them.
Preferably, the portion that carries two beads includes an
intermediate area between these beads, with this area being
cylindrical 1n shape and/or so configured that there 1s no
contact between this area and the bead of the other portion.

It should be noted, in the case shown in FIG. 4, that the
sheath 8 extends through the entire interface 3 so that it
opens at a distal end on which the seat 10 1s formed, and at
a proximal end inside the syringe body 1. A channel 13
advantageously extends throughout the sheath 8, so as to
enable a fluid to flow from the storage area inside the body
1 to the 1injection needle 19. Preferably, in at least a portion
of the length of the sheath 8, the channel 13 opens laterally
so that the fluid can be admitted inside same. These can be
transverse apertures enabling the fluid to enter when com-
pressed by the action of the piston. The fluid can then pass
through the rest of the channel 13 until it exits out of the
syringe. Advantageously, the sheath 8 extends short of the
proximal end of the interface 3 towards the body 1 and
penetrates 1nto the main volume of the body 1, below the

shoulder 5.
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The components of the sheath 8 and the mterface 3 are
preferably each solid and made of a single piece of material,
this material being preferably a plastic material. It should be
understood that the beads can easily be manufactured com-
pletely with each of these parts, by conformation, especially
when moulding same.

R.

L
Y

ERENCES

. Syringe body
. Cap

. Intertace

. Head

. Shoulder

. Piston

. Securing area
. Sheath

. Proximal end
10. Seat

11. Inner wall
12. Outer wall
13. Channel

14. Transverse opening

15. Longitudinal direction
16. First bead

17. Second bead
18. Third bead
19. Needle

The 1nvention claimed 1s:

1. An 1njection device, comprising an interface for mount-
ing on a syringe body, the interface comprising an internal
passage delimited by an 1nner wall, a needle and a sheath for
receiving said needle, said sheath comprising an outer wall
provided with a contact portion of said sheath in contact with
an attachment portion of the inner wall of the interface,
wherein:

the contact portion comprises a first bead forming a first

ring protruding from the outer wall of the sheath;
the attachment portion comprises a second bead forming
a second ring protruding from the inner wall of the
interface and a third bead forming a third ring protrud-
ing from the inner wall of the interface, wherein the
attachment portion further comprises an intermediate
area between the second bead and the third bead,
wherein the intermediate area 1s cylindrical 1n shape;

wherein the third bead and the second bead of the attach-
ment portion frame the first bead of the contact portion;
and

wherein the first bead of the contact portion 1s 1n contact

with the third bead i1n a first contact area that 1s a
circular line and forms a first seal between the first bead
and the third bead and 1s 1n contact with the second
bead of the attachment portion 1n a second contact area
that 1s another circular line and forms a second seal
between the first bead and the second bead, but 1s not
in contact with the intermediate area of the attachment
portion.

2. The 1njection device according to claim 1, wherein the
contact portion 1s cylindrical around the first bead.

3. The mjection device according to claim 1, wherein the
attachment portion 1s cylindrical around the second bead.

4. The 1injection device according to claim 1, wherein at
least one of the first, second or third beads has an arc-shaped
longitudinal section.
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5. The 1njection device according to claim 1, wherein the
sheath comprises an 1nner channel including a seat config-
ured to accommodate a proximal end of the needle, with said
inner channel having a section extending beyond an end of
the contact portion opposite the seat, with said section
having a transverse opening.

6. The 1injection device according to claim 1, 1n which the
sheath 1s mounted sliding relative to the interface, with the
first, second and third beads forming stops opposing sliding.

7. The 1njection device according to claim 1, not com-
prising any O-ring between the sheath and the interface.

8. The 1njection device according to claim 1, wherein the
inner wall of the interface distal to the attachment portion 1s
free of contact with the outer wall of the sheath.

9. The 1njection device according to claim 1, wherein the
first bead, the second bead, and the third bead are convex to
provide the first contact area between the first bead and the
second bead and to provide the second contact area between
the first bead and the third bead.

10. The mjection device according to claim 9, wherein the
first bead, the second bead and the third bead are arc-shaped
In Ccross-section.

11. The 1injection device according to claim 1, wherein the
attachment portion 1s monolithic and includes the inner wall,
the second bead, and the third bead.

12. The mjection device according to claim 1, wherein the
outer wall of the sheath and the mner wall of the interface
are both one of cylindrical or tapered.

13. The njection device according to claim 12, wherein
the second bead and the third bead extend from the inner
wall toward the contact portion a same length.

14. The mjection device according to claim 1, wherein the
first bead, the second bead, and the third bead are convex to
provide the first contact area between the first bead and the
second bead and to provide the second contact area between
the first bead and the third bead; wherein the first bead, the
second bead, and the third bead are arc-shaped in cross-
section;

wherein the attachment portion 1s monolithic and includes

the inner wall, the second bead, and the third bead; and
wherein the outer wall of the sheath and the imnner wall of
the interface are both one of cylindrical or tapered; and
wherein the second bead and the third bead extend from
the inner wall toward the contact portion a same length.

15. A syringe with a body, a piston capable of sliding in
the body, and the injection device according to claim 1.

16. The syringe according to claim 15, wherein the
interface 1s mounted on the syringe body.

17. The syringe according to claim 15, wherein the first
bead, the second bead, and the third bead are convex to
provide the first contact area between the first bead and the
second bead and to provide the second contact area between
the first bead and the third bead; and

wherein the first bead, the second bead, and the third bead

are arc-shaped 1n cross-section.

18. The syringe according to claim 135, wherein the
attachment portion 1s monolithic and includes the inner wall,
the second bead, and the third bead.

19. The syringe according to claim 15, wherein the outer
wall of the sheath and the inner wall of the interface are both
one of cylindrical or tapered; and wherein the second bead
and the third bead extend from the mner wall toward the
contact portion a same length.
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